Purpose Comparability of patient-reported outcome measures over different languages is essential to allow cross-national research. We investigate the comparability of the PROMIS Profile 29, a generic health-related quality of life measure, in general population samples in the UK, France, and Germany and present general population reference values. Methods A web-based survey was simultaneously conducted in the UK (n = 1509), France (1501), and Germany (1502). Along with the PROMIS Profile 29, we collected sociodemographic information as well as the EQ-5D. We tested measurement invariance by means of multigroup confirmatory factor analysis (CFA). Differences in the health-related quality of life between countries were modeled by linear regression analysis. We present general population reference data for the included PROMIS domains utilizing plausible value imputation and quantile regression. Results Multigroup CFA of the PROMIS Profile 29 showed that factor means are insensitive to potential measurement bias except in one item. We observed significant differences in patient-reported health between countries, which could be partially explained by the differences in overall ratings of health. The physical function and pain interference scales showed considerable floor effects in the normal population in all countries. Conclusions Scores derived from the PROMIS Profile 29 are largely comparable across the UK, France, and Germany. Due to the use of plausible value imputation, the presented general population reference values can be compared to data collected with other PROMIS short forms or computer-adaptive tests.
Introduction
Assessing the patients' perspective about their health is vital when it comes to clinical decision making [1] , in medical research [2] , and in health policy making [3] . There are efforts to define standardized outcome measurement sets for certain diseases [4] , but still one of the main barriers in the field of cross-national research in Europe is the availability of comparable, standardized, and affordable health status measurements. Popular examples of instruments eliciting such measurements are the Short-Form 36 (SF-36) [5, 6] and the EuroQol five-dimensional questionnaire EQ-5D [7] . However, currently only a handful of such instruments have been rigorously cross-culturally adapted and evaluated in their translated versions and fewer are freely available, hampering the ability to draw valid conclusions from the results from multi-national research [8, 9] .
In the last decade, the PROMIS initiative in the United States developed a large number of item banks for the assessment of diverse health domains including physical (e.g., physical functioning, pain), mental (e.g., depression, anxiety), and social health (e.g., role functioning) [10] [11] [12] . These item banks were developed using item response theory (IRT) methods which facilitate precise and efficient measurement across a wide range of each target domain [11, 13] . In order to be included in the final item banks, items underwent a rigorous evaluation process, including expert review, cognitive testing, and psychometric analysis to rule out measurement bias in regards to gender, age, or disease status [14] . Importantly, the IRT methods used also allow established questionnaires to be anchored to the same scale, making data from different sources more easily comparable [15] [16] [17] [18] . Also, IRT methods allow for a detailed examination of item properties, e.g., whether items which are translated into different languages perform equally well across translations [19] , a process known as differential item functioning (DIF) [20] .
Following the success of the PROMIS initiative, an international effort to translate PROMIS instruments into various languages has been initiated to allow comparability of individual health statuses with a measurement that is independent of the country it is used in or the language it is translated into [9] . The translation process of a PROMIS measure follows a state-of-the-art approach, including forward and backward translation as well as an expert review, cognitive debriefing with patients to ensure content equivalence and final approval through the PROMIS Health Organization [14, 21] . Reports on some of the translations into French [22] and German [23] [24] [25] have been published elsewhere.
Some PROMIS item banks have been evaluated regarding language DIF, in particular physical functioning between US and Latino [26] as well as US and Dutch samples [27] , pain interference between US and Dutch samples [28] , depression between US and German samples [29] , and social health between US and Spanish-speaking samples [30] . While a substantial impact of language-related DIF was only found in physical functioning between US and Latino [26] , in others language-related DIF was negligible [27] [28] [29] or even absent [30] , indicating that data collected on different language versions of the measures can be compared directly and accurately.
PROMIS short forms are available for each domain [31, 32] , and the PROMIS Profile 29 combines short forms of core domains in order to obtain a generic measure of health status, including aspects of physical, mental, and social health. This instrument has the potential to fill an important gap in the toolkit for outcome measurement in cross-national studies and health systems performance frameworks [3] .
The aims of this paper are to (1) investigate whether PROMIS Profile 29 scores can be compared between the UK, French, and German versions, (2) evaluate if and to what extent differences in perceived health exist between the UK, French, and German general populations, and (3) finally to provide reference values from representative the UK, French, and German general population samples in order to facilitate interpretation of PROMIS Profile domain scores in research and practice.
Methods

Samples
Data were collected in France (n = 1501), Germany (n = 1502), and the UK (n = 1509) by an independent polling company (Ipsos) through their internet panel. There were no missing data as participants had to respond to each question in order to proceed with the survey.
Quota sampling was conducted to obtain general population samples from each country representative in regards to gender, age, occupation, region, and population density of the living place. To account for minor deviations from the marginal distributions, sample weights were calculated using the random iterative method (RIM) to match the latest data available in each country (census 2011 for the UK and Germany, census 2012 for France).
Measures
Sociodemographic information collected included gender, age, education, income, occupation, marital status, and household size. As a measure of overall self-rated health status, we used the visual analogue scale (VAS) included in the EQ-5D [7] as a composite [33] . Respondents are asked to rate "how good or bad [their] health is TODAY" on a scale from 0 to 100, with 0 labeled as "worst health you can imagine" and 100 labeled as "best health you can imagine."
The PROMIS Profile 29 is a generic patient-reported outcome measure [34] . It combines short forms with 4 items each from seven PROMIS domains (depression, anxiety, physical function, pain interference, fatigue, sleep disturbance, and ability to participate in social roles and activities) and a single item on pain intensity, hence combining different aspects of health deemed appropriate for most adults [35] . Except for the latter, which employs a numerical rating scale with 11 response categories (0-10), all items come with 5 response categories. Labels of the response categories vary over the domains. The item banks for each of the domains have been developed following state-of-the-art methods [36] [37] [38] [39] [40] [41] , and a growing body of evidence shows their clinical usefulness [42] [43] [44] [45] [46] [47] [48] . Specifically, the PROMIS Profile 29 has been sufficiently sensitive to detect differences in quality of life across different samples of patients [49] [50] [51] [52] [53] [54] .
We used the language versions of the PROMIS Profile 29 for the UK, France, and Germany as distributed by the PROMIS Health Organization. The translations of the respective underlying item banks have been conducted according to PROMIS scientific standards, including forward and backward translation, expert review, cognitive debriefing, and final approval by PROMIS US [14] . In the UK version one item "Are you able to do chores such as vacuuming or yard work?" had been previously adapted for use in the UK as "Are you able to do chores such as vacuuming housework or light gardening?" in the Stanford Health Assessment Questionnaire [55] . Besides that, no formal investigation of cultural acceptability of the US version in the UK was conducted.
Prior to data collection, we compared the wording of each item in the three language versions in a group of five health care professionals speaking at least two of the three languages fluently. We found no apparent differences in the content in 20 items, slight differences in 6 items (EDANX01, EDANX40, EDANX41, EDDEP04, FAT-EXP41, PAININ22), and considerable differences in 3 items (PFA23, PFA53, EDANX53). For example, item PF53 was judged to have a connotation of joy in its French translation ("Êtes-vous capable de faire des courses ou du shopping?"), which was absent in the English ("Are you able to run errands and shop?") and German version ("Können Sie Ihre Besorgungen selbst machen und einkaufen gehen?").
Statistical analysis
Sociodemographics
Sociodemographic data are reported for each country independently. We tested for country differences of sociodemographic data using weighted χ 2 tests for categorical variables and univariate analysis of variance for continuous variables.
Measurement invariance
Assessment of measurement invariance is a prerequisite of valid latent variable comparisons across different languages. PROMIS measure development and DIF analysis has been done using unidimensional IRT models, but here we applied a multigroup confirmatory factor analysis (CFA) approach, as we intended to investigate measurement invariance of the PROMIS Profile 29 including the respective correlations between domains. Although this would be also possible using multidimensional IRT models, estimation of those is computational demanding and prone to numerical instability.
Seven domains of the PROMIS Profile 29 (physical function, anxiety, depression, fatigue, sleep disturbance, ability to participate in social roles and activities, pain interference) were modeled as correlated latent factors with the respective 4 items loading solely on that factor (see Supplementary Fig. 1 ). Unlike the other domains, pain intensity is assessed with a single indicator in the PROMIS Profile 29 and was therefore excluded from latent variable analysis. Given the ordinal response options, we used diagonally weighted least squares (DWLS) estimation with a mean-and variance-adjusted test statistic (ESTI-MATOR = WLSMV in Mplus) [56] .
At first, we fitted a configural invariant model to apply the same factorial structure to the data from each country. The configural invariant model was formulated using theta parameterization [57] and identified by setting the means and variances of the latent factors to 0 and 1, respectively, item intercepts to 0 and residual variances to 1 [58] . The model has four relevant measurement parameters: thresholds, loadings, intercepts, and residual variances [59] . Starting from the configural invariant model, we constrained parameters one at a time to be the same over groups. Factor means and variances are comparable when threshold, loading, and intercept invariance hold [58] . Identification constraints for each model were imposed as follows [58] :
• Invariant thresholds: -Equal over groups: thresholds, factor variances = 1, factor means = 0. -Constrained in reference group only: intercepts = 0, residual variances = 1.
• Invariant thresholds and loadings: 1 3
-Equal over groups: thresholds, loadings, factor means = 0. -Constrained in reference group only: intercepts = 0, residual variances = 1, factor variances = 1.
• Invariant thresholds, loadings, and intercepts:
-Equal over groups: thresholds, loadings, intercepts = 0. -Constrained in reference group only: residual variances = 1, factor means = 0, factor variances = 1.
• Full invariance:
-Equal over groups: thresholds, loadings, intercepts = 0, residual variances = 1. -Constrained in reference group only: factor means = 0, factor variances = 1.
The overall fit of the models was assessed by χ 2 statistics, the comparative fit index (CFI, cut-off > 0.95), and the root mean square error of approximation (RMSEA, cut-off < 0.08) [60, 61] . We used scaled χ 2 difference tests [62] to test whether introducing equality constraints decreased model fit. At large sample sizes, χ 2 tests have an excellent power to detect small, possibly irrelevant effects [63] ; so it has been suggested to compare change in goodness-of-fit indices between those models. We report those changes, but proposed cutoffs derived under limited simulation conditions are not consistent [64, 65] ; it has been recommended to avoid their interpretation entirely when using DWLS estimation with a MV-adjusted test statistic [66] .
Hence, we investigated the impact of potentially misspecified parameter equality over groups on latent factor means. Coming from a fully invariant model, we released threshold and loading equality constraints for each item at a time. Intercept and residual variance remained fixed at 0 and 1, respectively, across groups for identification. It should be noted that the choice of which parameters to free is somewhat arbitrary-however, the change in common-factor means relative to the fully constrained model would be the same. The 28 partial invariant models were tested against the fully invariant model using scaled χ 2 difference tests and we report the change of latent factor estimates.
PROMIS Profile 29 scoring and plausible value imputation
We then converted raw sum scores of each domain of the PROMIS Profile 29 into standardized T-scores following the PROMIS scoring manual [35] and used these scores for further analysis. These scores are derived from IRT models of the respective outcomes calibrated in the US general population [31] . The underlying item parameters can be obtained through the PROMIS Assessment Center (http://www.assessmentcenter.net). Although our analysis of measurement invariance does not test appropriateness of the US scoring algorithm, its application is highly relevant, because no country-specific scoring algorithms exist so far and it is likely that US scoring will be commonly used as a default.
Although frequently claimed as an advantage of IRT, the standard error of individual estimates of the latent trait is seldom taken into account in statistical analysis. We conducted multiple imputation of plausible values in order to account for the standard error of measurement of latent trait estimates and to obtain a continuous distribution of the latent variable for the whole sample [67] [68] [69] . We imputed 25 sets of data where each latent trait estimate was replaced by a random draw from a normal distribution N (score estimate, standard error of measurement), analyzed each imputed dataset, and pooled estimates subsequently according to Rubin's rules [70] . Imputation of plausible values takes into account the uncertainty of the factor-score estimates in the following analysis and hence gives correct standard errors, whereas direct use of estimates would lead to an underestimation of standard errors [69] .
Differences in perceived health
In order to investigate differences in perceived health between the three countries, we fitted linear regression models for each of the seven domains separately and used them to estimate crude means and the respective confidence intervals. We then expanded those models by including covariates in order to explain the observed health differences between countries. At first, we included the available sociodemographic variables (age, gender, education, income, occupation, marital status, household size) and in a second step, we additionally included perceived overall health (EQ-5D VAS). Sampling weights were taken into account.
General population reference values
Linear regression models the mean of the variable of interest-quantile regression extends this approach to model arbitrary quantiles [71] . Therefore, it allows estimation of the value of an outcome at any quantile (for example, the physical function score that 90% of the sample achieve). This value comes with an estimate of uncertainty (standard error) and one can investigate the impact of a given a set of predictors on that value.
We used quantile regression [71] to model the 10th-90th crude domain-specific percentile and their respective standard errors in each of the imputed datasets. Sampling weights were taken into account. Standard errors were calculated using an asymptotic approximation accounting for non-iid errors [71] . The estimated percentiles and their respective standard errors were pooled over the imputed datasets according to Rubin's rules. Those pooled estimates were then used to calculate 95% confidence intervals assuming a normal distribution.
We fitted a second set of quantile regression models including age, gender, income, and education variables to investigate the influence of these variables on the distribution of the outcome. Furthermore, these models allow prediction of adjusted percentiles, which can be used as samplespecific reference values.
For pain intensity, we report unadjusted means and standard deviations along with cumulative percentages for each country.
Mplus 7.4 was used to estimate CFA models for ordinal data, taking sampling weights into account using TYPE = COMPLEX [56] . All other analyses were conducted in the R Statistical Programming Environment [72] , using packages 'weights' for calculation of weighted χ 2 tests [73] , 'quantreg' [74] for quantile regression, and 'Amelia' [75] to combine results from multiple imputed datasets. Table 1 shows the sociodemographic data from the different samples. While the gender ratio is similar in each country, there are-as expected since sample size is large-statistically significant differences in age, education, occupation, income, household size, and marital status. Also, the mean of self-reported health differs between countries by about a quarter standard deviation (5 points on the scale ranging from 0 to 100) and is generally considerably (up to 10 points) lower than in earlier reports of nationally representative data [76] .
Results
Sociodemographics
Measurement invariance
The configural model did not fit the observed data exactly as indicated by the significant χ 2 -test, whereas CFI (> 0.95) and RMSEA (< 0.08) show acceptable approximate fit of the hypothesized factor structure. Scaled χ 2 difference tests indicate that constraining thresholds, loadings, intercepts, and residual variances lead to significantly worse model fit, whereas fit indices decrease only slightly. Assuming intercept invariance results in the largest χ 2 difference (see Table 2 ).
Releasing item's threshold and loading parameters resulted in significantly better fit of the respective model in 27 of 28 cases (see Table 3 ). Releasing item parameters' equality constraints led to the item's associated factor mean changing by more than 0.05 in three (France) and six (Germany) models, respectively. Only one item (PFA23) was associated with a factor mean change > 0.10 after freeing its loadings and thresholds across groups. Given that the factor means come with a standard error of about 0.05, these changes appear to be reasonably small in most cases. It is also worth noting that in all domains the changes introduced by releasing item parameters approximately cancel each other out on the domain level-hence, test scores are likely to be unbiased [77] .
Interestingly, the items identified to have differences in their wording across languages do not stand out in this analysis and we were not able to identify any difference in the wording of item PFA23 ("Are you able to go up and down stairs at a normal pace?" "Können Sie mit normaler Geschwindigkeit Treppen hoch-und runtergehen?" "Êtes-vous capable de monter et descendre les escaliers à un rythme normal?"), for which re-estimation of item parameters results in the largest change of the factor mean. Figure 1 shows the crude and adjusted means and their respective confidence intervals. Compared to the US calibration sample mean of 50 and a standard deviation of 10, general population data from the UK, Germany, and France differed by up to 4 points. Specifically, we observed lower means for depression and fatigue and a better ability to participate in social roles and activities in the French sample compared to the UK and German samples. Given the T-score metric with m = 50, s.d. = 10 in the US general population, this translates to small-to-medium effect sizes. Adjusting for sociodemographic variables did not change that pattern considerably, but accounting for sample differences in health status (EQ-5D VAS) decreased in particular the large mean differences in depression and fatigue between countries. This suggests that observed differences are associated with actual differences in perceived health between samples.
Differences in perceived health
In most of the domains, we observed considerable floor effects [anxiety (27.6%), depression (38.2%), fatigue (20.6%)] and ceiling effects for functioning [physical function (67.3%), ability to participate in social roles and activities (27.8%), and pain interference (47.6%)], indicating that these short forms' ability to differentiate between healthy persons is rather low. For sleep disturbance, we found no pronounced floor effect with only 4.8% of participants responding with the lowest possible score.
General population reference values
The domain-and country-specific T-scores for each percentile are presented in Table 4 . For example, an observed raw score of 10 on the anxiety scale corresponds to a T-value of 59.5 [35] . Since the 70th percentile is 58.9 (UK), 58.1 (France), and 57.4 (Germany), respectively, it can be followed that 70% of the general population achieve lower anxiety levels. Given the confidence interval of such an individual estimate (59.5 ± 2 × 2.6 = 54.4 to 64.6) [35] , it is likely that this person's anxiety exceeds 50% of the population's anxiety, but is less than the anxiety of the highest 10% (90th percentile). Figure 2 shows the quantile regression estimates for the 7 PROMIS Profile domains from the adjusted models with their respective confidence intervals. Percentile estimates of anxiety, depression, and fatigue scores are elevated in women compared to men. Higher age is associated with lower scores in physical function and higher scores for pain interference and also with lower scores for anxiety, depression, and fatigue. While there appears to be no difference between low and medium levels of education, high level of education seems to be associated with less symptoms and higher performance (e.g., the 10% percentile with high education scores about 3 points higher in physical function compared to low education). Income is associated with better physical function, less pain interference, less anxiety, depression and fatigue, and increased ability to participate in social roles. Notably, the country difference in ability to participate in social roles and activities is particularly due to rather high scores of the lower percentiles in French and low scores of higher percentiles in German populations. Anxiety and depression seem to follow a narrower distribution in the German sample.
The quantile regression models make it possible to calculate reference values for specific subsets of the general population. For convenience, we offer a web-application to obtain percentiles given country, age, gender, education, and income (http://www.common-metrics.org/PROMIS_Pro-file_29_General_Population.php).
We found no significant mean difference in self-reported pain intensity between countries (UK: Table 5 .
Discussion
Using general population data, we investigated measurement invariance of the PROMIS Profile 29 and differences in self-reported health in samples from the UK, France, and Germany. Furthermore, we present reference values for the 7 PROMIS Profile domains of depression, anxiety, physical function, pain interference, fatigue, sleep disturbance, and ability to participate in social roles and activities from general population in the UK, France, and Germany. Multigroup CFA showed that the hypothesized model structure with seven correlated health domains fits the data reasonably well. Imposing equality constraints on thresholds, loadings, intercepts, and residual variances across groups resulted in significant worse fit. Goodness-of-fit measures are well above popular rules of thumb, but it has been shown that guidelines for model comparisons based on goodness-of-fit indices developed under multivariate normal indicators using MLE do not appear appropriate with ordinal indicators using DWLS with a mean and variance-adjusted test statistic [66] . Analysis of the impact of releasing thresholds and loadings for one item at a time showed that only for one item latent factor means were considerably influenced. Hence, we conclude that comparisons of factor means across groups should not be very sensitive to the amount of DIF that is present. However, when investigating small effects between countries, it might be advisable to take into account the possibility of some measurement bias.
We found some differences in self-reported health between the UK, France, and Germany. Our analysis revealed that these could be not explained by differences in sociodemographic variables between samples, but at least partially by differences in global ratings of health. The effects from sociodemographic variables are not surprising-we observed worse function and more symptoms in the older and less educated. It is important to note that the adjustment for the EQ-5D visual analogue scale could mask real health differences between the countries-however, from a psychometric perspective it can be reasoned that the observed differences in PROMIS Profile 29 means are indeed strongly associated with real health differences across the samples and less with differences in the translations of the PROMIS Profile 29. However, a potential risk of bias is that measurement equivalence of the EQ-5D VAS has not been established yet.
Depending on scale orientation, we observed strong floor and ceiling effects on most scales, indicating that healthy persons can be hardly differentiated with the PROMIS Profile 29. This has been recently reported to be true in patient samples as well [78] . In particular, the physical function and pain interference short forms seem to be insufficiently tailored to match the true distribution of the respective latent variables in the general population. In general, floor and ceiling effects can cause a serious lack of responsiveness. For future studies, we would therefore advise the use of [63.4-65.4] short forms containing more 'difficult' items (i.e., items which require exceptionally high levels of functional ability to affirm) in both domains. One of the advantages of the IRT-based PROMIS framework is that such a tailoring can be done in a straightforward fashion and that resulting scores would be still comparable. Percentiles based on plausible value imputation allow straightforward, reference-based interpretation of scores for each of the 7 PROMIS Profile domains. A major advantage of the PROMIS scales is that they are anchored to a meaningful numerical value-50 is the mean score of the US general population and close estimates were observed for the 50th percentiles of all domains across the three countries. However, given that each domain in the PROMIS Profile 29 is only measured with 4 items, estimates on an individual patient level come with large standard errors. Differences in percentiles across countries appear to be small compared with the uncertainty of individual latent trait estimates. If the individual level is of interest, one should therefore make use of more precise PROMIS measures, such as longer short forms or computer-adaptive tests (CATs). Since the distribution of plausible values is a consistent estimator of the true latent variable distribution [79] , the reported percentiles reflect the latent variable distribution. Hence, one can use these not only as reference values for latent trait estimates derived with the PROMIS Profile 29, but also from estimates of the latent trait derived from other short forms or CATs of the respective domains. Nonetheless, common criteria for CATs are SE of 3.2 or 2.2 (given the T-metric with mean of 50 and a standard deviation of 10, as used in the PROMIS framework), resembling a reliability of 0.90 and 0.95. These translate into confidence intervals of individual estimates of ± 6.3 and 4.3, which still exceed differences in percentiles across countries.
Strengths and limitations
General population data were collected using the same methods in all countries and quota sampling was used to obtain nationally representative samples. Unlike truly random sampling plans, quota sampling might result in biased samples, since only marginal distributions of certain variables are equal to those from the general population-other variables might be differently distributed. Furthermore, there might be a selection bias incurred by the nature of online polling. This could be the reason why participants in this study rate their health in the EQ-5D VAS lower than expected. Nonetheless, quota sampling has also been used for the PROMIS calibration sample [80] .
A major strength of this paper is the use of plausible value imputation. This approach allows using the presented general population percentiles not only for estimates derived with the PROMIS Profile 29, but also for data obtained with other PROMIS Short Forms or CATs of the respective domains. Plausible value imputation has been shown to consistently estimate the true latent variable distribution [79] and results in less biased effect estimates compared to sum scores, e.g., in analysis of RCT data [81] . Although the underlying IRT model for plausible value imputation was estimated in US samples, current evidence suggests that DIF does not interfere with cross-national comparisons using the different PROMIS measures [27] [28] [29] [30] .
A further possible limitation of the plausible value approach as implemented is that we used the sum score IRT estimate instead of the observed individual response patterns. We furthermore approximated the posterior of the person parameters assuming a normal distribution around the actual estimate with the standard error of measurement as standard deviation. However, differences between estimates from specific response patterns and sum scores have been reported to be small [82] .
A crucial limitation of this study is that we used the US scoring algorithm, although it is unclear whether it is appropriate over all domains and languages. An investigation of the appropriateness of this specific measurement model would require the collection of the full item banks and US samples, which was beyond the scope of our project. Furthermore, given the number of item banks developed in PROMIS and the sample size that would be necessary to calibrate the respective IRT models in each language, it seems unlikely that other language-specific scoring algorithms will be available anytime soon. We found in an earlier study that using parameters from an existing IRT model in other samples yields comparable results to re-estimated measurement models [83] . This makes us somewhat confident that an European scoring algorithm would be similar to the US scoring algorithm. It should be kept in mind that, although we were able to provide evidence that scores between the UK, French, and German samples are comparable, this might not hold for comparisons with US data.
A further limitation of our study is that we relied on multigroup CFA models alone to investigate measurement invariance. While those models seem straightforward under maximum likelihood estimation, they imposed unexpected difficulties in the case ordinal response data. Only recently it has been shown that identification constraints must be carefully adapted when introducing equality constraints [58] , implying misspecifications of models in earlier studies. Furthermore, it has been advised against common practice of interpreting change of goodness of fit [66] . However, assessment of DIF in an IRT framework would lead into the same problems of extremely powerful χ 2 -tests that detect irrelevant DIF and the reliance on approximate goodnessof-fit measures, where a threshold for clinical relevance is hard to define.
Conclusion
Our analysis reveals that the PROMIS Profile 29 is a suitable generic instrument to measure health status in cross-national studies between the UK, France, and Germany. Interpretation of PROMIS Profile 29 scores for researchers and clinicians based on population percentiles is straightforward and since we modeled the underlying latent variable distributions using a plausible value approach, percentiles can also serve as preliminary general population reference for other PROMIS short forms and CATs as well.
The mean and standard deviation of all PROMIS scales are anchored on the US population; this could be misleading when interpreting scores from other countries as the general population could have considerably lower or higher scores. On the other hand, one could argue those mean differences appear to be small. An open question for the future therefore remains: should we anchor scales based on the US general population, the respective country's population, or even on a global level? 
